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appropriate signal peptides. These N-terminal domains changed the
subcellular distribution of the resulting protein chimeras, targeting
them to speciﬁc cell membranes [2]. Our in vivo studies have shown
that functional complementation of native V-ATPase is better
achieved by a plant H+-PPase directed to endomembranes, and that
only a plasma membrane-targeted archaeal Na+-PPase confers
enhanced sodium tolerance to a hypersensitive Ena1-4 knockout
strain.
We determined the cellular consequences of a deﬁciency in yeast
Ipp1p [3]. This essential sPPase shows a nucleocytosolic localization,
but the biochemical signiﬁcance of this scenario is not known. We
engineered strains expressing this sPPase in the nucleus or in the
cytosol only by merging the IPP1 ORF to a nuclear localization signal
or to a nuclear exclusion signal, respectively. Protein and activity
levels were much higher/smaller when Ipp1p was excluded from/
conﬁned into the nuclear compartment, resulting in the last scenario
in slower growth rates and reduced chronological life-span.
On the whole, our results indicate that subcellular localization
signiﬁcantly affects in vivo functionality of PPases, a diverse protein
group that catalyzes an ancestral and essential biochemical reaction.
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Enterococcus hirae and Escherichia coli grow well under anaerobic
conditions at alkaline pH. It is known that various oxidizers and
reducers affect bacterial growth [1]. The purpose of this study was to
examine the effects of oxidizer copper (II) ions on bacterial growth. In
small concentrations copper ions are required for bacterial normal
activity as they are contained in redox active enzymes, such as
superoxide dismutase. At the same time in high concentrations they
are lethal for cells. It was previously shown in our laboratory [2, 3]
that Cu2+ ions inhibit E. coli and E. hirae growth by increasing lag
phase duration and decreasing speciﬁc growth rate. Similar effects are
observed in our study with E. hirae. It is also revealed that ATPase
activity and proton-coupled transport of these bacteria are inhibited
in the presence of Cu2+ with or without N,N′ -dicyclohexyl-
carbodiimide (DCCD), speciﬁc inhibitor of the FoF1 ATPase, though
stronger effects are observed with DCCD. Such effect may be resulted
by action of this reagent on Eh which in turn regulates FoF1 or by
direct effect on membrane protein thus changing its activity.
Moreover such effects are speciﬁc for Cu2+, as other divalent oxidizer
metal cobalt (II) ions, within the same concentration range, have no
effects on bacterial growth and ATPase activity. Changes in the
number of accessible SH-groups are detected in membrane vesicles
where in case of E. hirae Cu2+ markedly decrease while in case of
E. coli increase the number of accessible SH-groups [4]. In both cases
the addition of ATP increases the amount of SH-groups and Cu2+
blocks this ATP-stimulated increase of these groups. In these bacteria
Cu2+ may have different action mechanisms due to the differences
between membrane structures.
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Background
Murine non-leukemic factor – dependent cell Paterson (FDCP) –
mix is normal hematopoietic cell line of progenitors, strictly
dependant on IL-3 for survival and proliferation. Recently it was
shown that culture of FDCP-mix enriched with cytokines induces
their differentiation, revealing two functionally different cell subsets:
differentiated GR-1+ (granulocytic differentiation marker) quiescent
cells and undifferentiated GR-1− self-renewing actively cycling cells
[1]. In this study our aim was to characterise the energetic proﬁle of
those subpopulations.
Methods
We measured O2 consumption rate (OCR) and extracellular
acidiﬁcation rate (ECAR) using the non invasive Seahorse XF24
extracellular ﬂux analyzer. In order to estimate mitochondrial
contribution to the energetic metabolism, we have used a phar-
macological proﬁling approach, Mito stress test, by combining the use
of three mitochondrial inhibitors (oligomycin, DNP and rotenone).
The ECAR response was analysed in the glycolysis stress test in
order to estimate the main glycolytic cellular parameters. ATP content
was determined by the bioluminescence assay, in the basal state
without the inhibitors (total ATP), in the presence of the glycolytic
inhibitor, iodoacetate, or mitochondrial respiration inhibitor, and
antimycin.
Results
Analysis of mitochondrial activity showed that basal and the
amount oxygen consumption, that is linked to ATP synthesis in the
mitochondria, is higher in GR-1+ cell subset than in GR-1− cells (the
latter was estimated as a response to olygomicin), whereas both
populations reached the same maximal respiration capacity (re-
sponse to uncoupling agent, DNP). Analysis of glycolysis stress test
revealed that undifferentiated GR-1− cells were more glycolytic and
had higher glycolytic capacity compared to the differentiated GR-1+
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cells. In addition, ATP analysis showed that ATP production was based
principally on the glycolytic pathway in the GR-1− cells.
Conclusion
Present work demonstrates that undifferentiated GR-1− cells
subset, responsible for FDCP-mix cell line self-renewing, is mostly
glycolytic and that its proliferation arrest and differentiation is linked
to energetic shift to the mitochondrial respiration.
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Mitochondria are autonomous organelles in the eukaryotic cell.
They consist of four compartments: the outer membrane (OM), the
intermembrane space (IMS), the inner membrane (IM) and the
matrix. Although the OM harbors quite a few essential proteins and is
involved in many crucial cellular processes as well as signaling
pathways, the protein turnover and quality control of this compart-
ment is still unclear.
Current opinion links the OM protein degradation to the cytosolic
ubiquitin-proteosome degradation system; however, analysis of the
mitochondrial OM by mass spectrometry indicates the existence of
potential proteases in this compartment. Using Saccharomyces
cerevisiae as a model organism, we have conducted a screening for
putative proteases in the OM of yeast mitochondria. In Organello
degradation assays show that the degradation of some OM proteins
occurs independently of other mitochondrial compartments and can
be inhibited by speciﬁc protease inhibitors. In single deletion strains,
altered degradation kinetics of protein turnover is observed. There-
fore, the proteolytic degradation pathway for OM proteins is likely
to be redundant. We are currently characterizing the protease
candidates and the corresponding substrates for their biological
relevance in mitochondrial protein turnover.
doi:10.1016/j.bbabio.2012.06.425
Control of oxygenation and bioenergetic assessment of respiring
objects with the intracellular oxygen-sensing probes
Dmitri B. Papkovsky
Biochemistry Department, University College Cork, Cork,
Cavanagh Pharmacy Building, Cork, Ireland
E-mail: d.papkovsky@ucc.ie
Depending on experimental conditions, such as levels of atmo-
spheric pO2, cell density and metabolic activity, mass exchange, local
O2 gradients in samples containing respiring cells may vary greatly
and thus contribute to the observed biological effects [1]. Precise in
situ control of cell oxygenation is therefore important, particularly
when conducting complex biological studies, working under hypoxic
macro-environment, with perfusion systems or biochips. Phospho-
rescence quenching technique allows non-invasive, real-time moni-
toring of in situ oxygenation of respiring cells and objects and their
responses to metabolic stimulation, with 2-D and 3-D O2 imaging
capabilities.
We have developed a panel of cell-permeable O2-sensing probes
that can inform on intracellular O2 concentration in respiring samples
containing cells. The nanoparticle based probe NanO2 provides
efﬁcient passive loading of various cells, high brightness and photo-
stability, low cytotoxicity and ease of use. It allows simple, high-
throughput analysis of cell populations on a standard time-resolved
ﬂuorescent reader, as well as O2 imaging in individual cells and tissue
samples. These techniques have been successfully used in a number
of bioenergetic and physiological studies with different biological
models [2] and in experiments under hypoxia [3]. Mapping of O2 by
wide-ﬁeld (2-D) and confocal (3-D) microscopy (conventional
imaging systems and microsecond FLIM) has been demonstrated
with adherent cells and spheroids. The presentation will describe
general principles and particular applications of this methodology.
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